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ABSTRACT 

Raskovich (2001) saggrsts hecorning pivotal through merger worsens the 

rrrergin:, buyer's bargaining position. Adilov arid Alexander (2002) show 

these results hold only in the case where buyer bargaining power is con- 

stant. T i t  this paper, 1 estimntr bargirining power by nonlinear l e a t  squares 

using data from an cxperitnentiil cablv study conducted by Bykowsky, Kwas- 

I I I C A ,  and Siiarkcj (2002), a n d  reject the hypothesis that bargaining power 

is constant across buyers even when channel capacity constraints and 'most- 

hvored-natioi  clauses are absent. (.JEL L40, L41, LSC, L25)  

I Introduction 

Economic theory does not give a definitive aiiswer on how a surplus should. 

or would, be divided among parties to an exchange. In fact, different assump- 

tions regarding the division of t h e  surplus from trade yield significantly different 

'Drpart.nieiit of Economics, Corneil Uliirjersity, e m a i l :  na47tXorneIl.edu. 
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theoretical conclusions. Such is the case in the cable industry. 

Chipty and Snyder (1999) demonstrate that when the bargaining surplus is 

divided equally among parties, the change iii bargaining position for a merged 

firm is solely determined by the shape of the value function. They estimate the 

value funct,ion to be convex for the entire cable industry; hence, merger worseiis 

t,he merged firm's bargaining position. Cliipty and Snyder argue that observed 

lower per customer transfer prices from larger buyers are due to cost efficiencies 

and not because of greater bargaining pnwer on t h e  part of larger buyers. 

Raskovicli (2001) extends t,!ic Chipty and Snyder (1999) model to include 

pji;otal buyers. Pivotal buyers ar<' large buyers whose contribution is necessary 

in nrdcr for sellers to recover their cost.;. In the  mode!. Raskovich shows that,  

under a 50.50 split, becoming pivotal worsens the merged firm's bargaining 

position. Tlie intilition behind this result can be explained by the sollition to 

the "streetlight" public good provisioii problem: smaller buyers free ride on 

larger buyers' contributions. 

Adilov and Alexander (2002 j geiieralize Raskovich's (2001) model to allow 

for any split of t h e  srirpliis among parties. Adilov and Alexander show that 

Raskovich's pivotal huyer result only holds as long as the split is constant for 

all hrms. However, when bargaining power differs across firms: Adilov and 

Alexander show that the use of the value function for evaluating merger effects 

can be misleading. and that pivotal firms can improve their bargaining position, 

sometimes at the expense of other s n i d e r  (pivotal) buyers. Clearly, whether 

bargaining power is constant across buyers is an important empirical questjon. 

Bykowsky et al. (2002) conducted experimental studies of the cable indristry 

2 



to evaluate the effects of merger. They concluded that only under MFN status or 

channel capacity constraints will larger firms systematically gain pea t e r  benefits 

from trade. The purpose of this paper is to determine whether bargaining 

power is the same across firms under the pivotal mechanism - in the absence of 

channel capacity limitations and MFN provisions - using the Bykowsky et.al. 

experimenral data.  

The paper is organized as follows. First, I prcsent a theoretical model of 

transfer price determination wit,h asymmetric bargaining power and pivot,al 

buyers. Next,, I discuss the Bykowsky et al. (2002) d a h  and the economet- 

ric tecliniqnes used to estimate bargaining power. I n  the penultimate section. I 

present and discuss the results of estimation. Finally. 1 make some concluding 

remarks. 

I1 Equilibrium Transfer Prices with Pivotal Buyers 

In this scction. followiiig the model of .4dilov and Alexander (2002), 1 define the 

transfer prices faced by pivot,al and noli-pivotal buyers, and define the equilib- 

rium under a pivotal mechanism wit.11 variable bargaining power among buyers. 

I assume that there are I buyers and K sellers. Sellers are independent in 

the sense t,hat transactions wi th  one seller do  not, affect any buyer's behavior 

with respect to any other seller. This IS a standard assumption for all of the 

models discussed in the  previous scction. I m u m e  that the i th  buyer's sr~rplus 

is given by v, = ( q , ; q - t ) :  while the supplier's gross surplus equals V ( Q ) ,  where 

Q = E!=, q3 is t,lie total quantity purchased from t,he supplier. Specifically: 

V ( Q )  = A ( Q )  ~ C ( Q ) ,  where A ( Q )  E aiicillary rwcntIc. a d  C ( Q )  z total cost. 
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For the cable industry A(Q)  represents advertising revenue and C ( Q )  represents 

tlie cost of prog~amming, which is usually fixed. The supplier will produce if f  

Let: 

where I assiime there exists a q; that  maximizes joiiit surplus (tlie surplus from 

trade h s  t,o be positive a t  the optimal quantity for any buyer. i.e. L~,+V-V-,  > 

0 for all i ) .  Buyer i is pivotal i f  the scller canriot cover it’s costs without buycr 

i ;  arid therefore has to co~iclndc ;In agreement with buycr z in order to produce. 

Fornially, buyer z is pivotal iff: 

and 

max[ul(T, q-,) t v(c,_, + + T, 2 n (4 )  
z 

J # 1  

where ~ # ~ ( 0 . 9 - ~ )  = 0. K2 may vary across buyers. 

Based on the pivocai m e c n a r l l s r l l - c  I LL l,ulL-pw&&hyc. 

is given by = (vt + (b’ ~ V-,))(l - at) ~ ( V  ~ Kt) which can be written as: 

The transfer p i c e  for a p~votal buyer (notlng that for a pivotal buyer E,+, T3 + 
V-, < 0 )  call be written a- T, = (ut i (E,+, 4 + L’)](l - a,) - I’ - E,,, q ,  or 

as: 
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Definition 1: Define the equilibrium in quantities to  be purchased (q ; ,  q;, ..., q;L) 

and transfer prices ( T I ,  ...,T,L) such that the following hold simultaneously for 

all i: 

] = I , .  ,n 

Under these conditions, production is efficient arid there exists an equilib- 

riiim that satisfies the  conditions of Definition One. However, as shown by 

Raskovich (2001), the equilibriurn may not bt. unique, even under 50-50 split. 

\Vliile the existence of multiple equilibria does iiot pose a theoretical problem, 

hi  t,lie next section methods for avoirliiig estimation problems in the context of 

inultiplr equilibria will be discussed 
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111 Data and Estimation 

A Data 

Bykowsky et al. (2002) conducted an experiniental study to evaluate the effects 

of merger under different economic settings (capacity constraints. MFN clauses, 

etc.).  In what follows, I usc data from tlic no capacitv constraint, no MFN 

treatment. with fivc buyers and four srllers. since this setting most precisely 

parallels thc tlirorrtjcal model from che previona section.' Bykowsky et a1 

refer t,o this case as the low concentration. i io  hfFN, no capacity constraint 

treatment. In  these rxperirncnts. buyrrs and scllers conducted eight rounds 

of trades. Each buyer knew its ow11 size and valuation, b u t  not the seller's 

valuation. Each seller knew its OWI valuation but not the buyers' valuations. 

The price was negotiated by submitt,inh buy and sell orders at a specific price 

wi th  n specific seller or buyer. Both sellers and bnyers could change their orders 

until the bid was accepted by the negotiating party. In accordance wit,h cable 

industry practices, the negotiated prices xvere only known to the parties directly 

involved in the negotiation. The data from the experiments includes the transfer 

pricrs, b ~ ~ y c r s  and sellers \duat ions,  and the fixed msts of producers. There 

are 153 observations, ignoring sevcii trades for which parties could not reach an 

ageenient during the allotted time period. 

'vrrt)lrr rtiannrl rapacity constraints, m r  hlFN ~ I a i i b ~ s  givr the d r i r e d  level oi conrrol since buyers and selle~s will 

dirertl? affert the tmndeer price., and not strictly or pxc ius ive l j  via the pivotal mechanism 



B 

otal Buyers 

Empirical Model of Transfer Price Determination with Piv- 

Actual transfer prices may differ from theoretically predicted transfer prices for 

several reasoiis. For the data  from the Bykowsky et al. (2002) experimental 

study, the deviations may come from uncertaint,y concerning seller costs (buyer 

benefits), transfers from other buyers. or soine random f x t o r s .  Since buyers 

do not know seller costs and transfer prices to be paid by other buyers, they 

form an expectation concerriiiig their pivotal-ness to program production. In 

the actual cable inrlustry. buvers forrrt their expectations based on previous 

transactions. market research arid signals froin sellers arid other buyers. Even 

if the buyer does not know the transfer prices from other buyers, the seller is 

forced to negotiate tougher with pivotal buyers to cover its costs. Moreover, 

large buyers know that  thev ilrp large and therefore likely t.o be pivotal. Thus. 

the pivotal mechanism will likely affect the transfer price in some fashion. For 

buyer i being pivotd for seller k recluires: 

V,(QL) + E T k B J  < 0 @ Vk(Q) - I’i(Qa) + C T k . j  < 0 (11) 
1#1 I +  

I assiinie buyer z believes j t  is pivotal i f  Li(Q)- Vk(Q,)+C,,, T k , j + u , , k  < 0: 

whcre u , , ~  is normally distribirted with nieiin 0 and variance u? The magnitude 

of oz [the puameter  to be est,iinated b!, the model) indicates the accuracy of the 

prdict,ion. The probability of biiyer t, bein:: pivotal is 6( 

wlicrr a(.) is a c.d.f. for a normal distribution w i t h  mean zero and variarrce 

1. Bnyer i msiimcs that lie is riot pivotal for seller k i f  Vk(Q) - Vk(Q,) t 

C;[Q,)-V,(Q)-C,,jTk,, 1 
0 



E,+, Tk,, + uI,k 2 0. Thus, the probability that  buyer i is not pivotal is 

1. V*iQ)+C,+, Tk,,- Vi(Q.1 
@ (  0 

If the buyer is non-pivotal, the transfer price is determined by ( 5 ) .  However, 

one might expect the transfer price to differ from this value due to factors not 

taken into consideration by the model. In particular, one might not expect 

agrnts to have the same transfer prices every period. The factors that induce 

these potential diffcrences are assumed to he the same for both the pivotal and 

non-pivotal case. If the buyer is nori-pivotal, the transfer price is: 

If the buyer i is pivotal. thcn the transrer price is equal to the expecretl value 

of the transfer price as determincd by cqnation (6). given that  the buyer i is 

pivotal, plus an error term: 

?; ,k  = E[Ui,i;(l -0%) ~ O , ( C T j , k  f VA L I L i . k ) l ~ i ( ~ - t )  + CTk,j  + &,I; < 01 i 

jft I f 1  

(13) 

Since there are two error tcrms. the error term regarding t,he buyer's being 

pivotal is restricted. Thc only coriditioii for the second error term is that E" 

is i.i.d. with E[E,j = 0, V n  When the buyer assumes it is pivotal, the k ' 5  

tend to be higher, i.e,, E[ir,,kli is pivotall > 0. Thus, there is a selection bias in 
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Kote that only the transfer price is seen from the raw data,  and it is not 

known whether the buyer was assumed to be pivotal or non-pivotal during the 

transfer price determination. Since the probability that a given buyer is pivotal 

for a given seller is known, I estimate the bargaining power from the following 

nonlinear model: 

or: 

which simplifies to following nonlinrar function. 

where T, is the transfer price from the negotiation between buyer 2 arid seller 

1.' Note that d is a dummy variable that is equal to 1 if z = j and I ;  = I ,  and 0 

2Tliis forinlilation allow5 for an !In-balanced model, binre we do not require all the buyers to conduct successful trades 

every period and there IS n o  t ime diinrt>sioo included. 



otherwise. 

I assume that a buyer's bargaining power varies from buyer to buyer. but 

does not change from seller to seller and from period to p e r i ~ d . ~  There are 

N = 153 observations, with six parameters to he estimated. The sellers are 

indexed by 1, 2, 3. 4, while the buyers are indexed by 5 .  6. 7,  8. 9. Finally, a,  

represents huyer i 's bargaining power. 

IV Estimation Results 

1 begin by estimating t,lie restr ict~d model that assunies bargaining power is 

constant, across firm size. Clearly, 

the estimates of both bargaining p o w r  and s igna are significant. Not,e that 

bargaining power is estimated to lie 0.6794. Thus, even without estimating the 

unrestrict,ed iriodel it is clear that the hypothesis that bargaining power is 0.50 

is reject,ed a t  the 99% confidencr level. 

These results are presented in Table 1. 

Yext. I estimate the uiirestri<:t,ed inodcl where bargaining power is allowed to 

vary across buyers. The nonlinear least squares estimation result, are presented 

in Table 2.  As can be seen froin the table, all paranleter estiniates are significant. 

Kotice that for buyer 9, bargaining power is 0.2985> while it is between 0.61 and 

0.75 for all other buyers. Note that the adjusted R-Squared has increased from 

0.8363 to 0,9210, which suggests that the efficiency gains from unrestricted 

model are high. Finally, I test the restricted model versus the unrestricted 

model. Specifically: 

3Th~s is a s tandard  assumption i n  the models ~ ~ S C I I S S ~ ~  in the Introduction. 



Ho : Restricted Model (bargaining power is constant across buyers). 

H A  : Unrestricted Model (bargaining power is asymmetric). 

- F ( 5 , 1 5 3  ~ 6) . ' ;  where e * ' e *  is the residual 

from rest,ricted model and e'e is the residual from unrestricted model. This 

calculation gives t : 44.638 and the restricted model is rejected a t  the 99% 

confidence level.' 

ie.'e*-e'e)/5 
Under HO, t = e,e/(15.<-6) 

V Discussion 

Thc question of symmetry of bargaining power is important in evaluating a 

mergers effect on a merged firm's bargaining position If bargaining power is 

constant across firms and thcrc is no pivotal mechanism (the Chipty and Sny- 

der case), the merged firm's bargaining position will  be solely determined by 

the shape of the value function. Mormver, when we include the pivotal mech- 

anism, becoming big negatively affects the merged firm's bargaining position 

(the Raskovich case). However. these results hold only for the case of constant 

bargaining power across firms. When bargaining power increases with firm size, 

becoming pivotal can allow the merged firm to  improve its bargaining position. 

This improvement in hargnining position tends to increase the transfer prices 

from smaller pivot,al buyers to sellcrs. Adilov and Alexander (2002) suggest sev- 

eral reaons why the merging firm's bargaining position might increase. These 

'See Greenc, page 314 
"F(S.147) fur the 99% ronfidence levrl is 3.02. One can also tcst whether all bnrgalning power coefficients are jointly 

equal 10 t h e  ~ a l u e  from t h e  r a i r i c t e d  model. The test s ta t i s t i c  t should be distributed as F(5 ,147) .  This calculation gives 

1 = I l . 6 1  and. once more, the  hypothesis is rejected a t  thr 99% collfidence lrvel. 
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reasons include (but are not restricted to) informational benefits. retention of 

higher quality bargaining skills, a lower risk aversion coefficient. and a lower 

discounting factor for the merged firm. 

Pjonlinear least squares est,imates of bargaining power based on the experi- 

mental d a h  from the Bykowsky e t  al. (2002) experiments, suggests that bar- 

gaining power differs considerably nniong buyers even in the absence of capacity 

constraiiits or MFK r lauses. Bykowsky et al. estimate that h lFN clauscs in- 

crease buyer's bargaining power significantly: however. t,hcre is a significant gap 

in the rconornic literature c o n r ~ r n i n g  the emergence of MFS clauses in the ca- 

ble industry. It appears t,hat zero marginal distribution costs and non-rivalrous 

provision of television programming creat,es a unique and contradictory environ- 

ment for inipleinentiiig MFh' claiises. FurthermorP, there is uncertainty about 

t,he payments from the cable operator to program provider since the payment 

iiicludcs H fixed transfer and ndr,ertising time. Advertking revenue makes ca- 

ble operators reveuuc fluctuate considerably depending on program quality and 

audience sizes. All these suggest that MFK clauses and the shape of the value 

function are riot the only factors that explain the lower transfer payments from 

largcr buyers. 

The estimation resulk suggest that tiargairrin,q power is not symmetrjc across 

firms, even in controlled esperimensal environments without MFN clauses or 

channel capacity constraints. It, follows that there is 110 reason to expect that 

bargaining power is constant in more complex environments. 



References 

[l]Nodir Adilov and Peter J. Alexander, Federal Communications 

Commission. Media Bureau Staff Research Paper No. 13, “Asyrnmetnc 

Bargainin.g PolLleT and Pzuotnl Buyers, ” (re!. October 9, 2002). 

[ZINodir Adilov and Peter J. Alexander. Federal Communications 

Commission, Media Bureau Staff Research Paper No. 14 .  “hlost-Favored 

Cu.~loirzrrs In the Cable Industry” (re]. October 9. 2002).  

[3]Mark Bykowsky, Anthony M. Kwasnica and William Sharkey. 

Federal Corn~nunications Coinmissioii Office of Plans and Policy, OPP 

\Vorking Paper No. 35; .‘FfoTzzontul Concentratzon zn the Cable Telewiszon 

Industry:  A n  Ezpenmeiital Aialysan. .’ ( r d  June 3 .  2002). 

[4]Tasneem Chipty and Christopher M. Snyder. “The Role o f F z m  Szze 

in Bilateral Baiqaining: A Stud?/ of Cable Televiszon Industry, ’’ Review of 

Economics and Statistics 81 ( 2 ) (  1999), 326-10. 

[SIWilliam H. Greene, ‘%conometnr Analyszs. ” 3rd ed. (Upper Saddle 

River, YJ:  Prentice-Hall, Inc. 1997). 333-374. 

[GJAlexander Raskovich, US Department, of Just,ice, Economic Analysis 

Group Discussion Paper 00-9; -‘Pzvutnl Buyers and Bargaining Position”, 

(as of October 22, 2001) 



Table 1: Restricted Nonlinear LS: Constant Bargaining Power. 

Surnber  of Ohs - - 153 

F(2.151) = 319.48 

.oooo - Prob > F - 

.snm - R -Squared - 

Adj R-Sqnared - ,8063 

Root hISE = 100.682 

Res. dew = 1843.444 

- 

T, Coef Sttl. Er 2 P > l t l  

a .67939G7 . o i m 7 3  52.72 .ooo 

Sigma 113.7688 34.94546 3.26 ,001 
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Table 2: Unrestricted Nonlinear LS: Asymmetric Bargaining Powei 

153 

F ( 6 .  l 4 i )  = ?98.?8 

.0000 

,9241 

,9210 

Root hISE = 64.3026 

~ S u m h c r  of Obs - 

- Prob > F - 

- K-Squared ~ 

Adj R-Squared - - 

Res. dev. = 1702.136 

clj .io42538 ,0144198 48.84 .000 

a6 ,6484863 .(I260494 24.89 .000 

u7 .7206213 .(I232192 31.04 ,000 

0 8  ,7434435 ,0135140 54.89 ,000 

crg 2985069 ,0274519 10.89 ,000 

Sigma 102.4374 22.03877 1.65 ,001 
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